Abstract
Introduction
collaborations. Many of the participating organisations had been involved in managing 23 drinking water incidents that challenged their existing collaborative agreements and provided 24 lessons and opportunities to optimize their approach. To our knowledge, this is the first in-25 depth study of this kind, and the research has broad international relevance for researchers, 26 practitioners and policy-makers seeking to strengthen water safety, business resilience and 27 risk governance in the international water sector.
28
Prior research has identified a number of drivers, tools and determinants governing how an effective collaborative relationship can be integrated with the risk management 7 culture of a water utility as an effective means of delivery. 11 We employed a qualitative research methodology (Miller et 
Study rationale and participants

Risk management culture 2
Most commonly, water utilities defined their mission as providing safe and aesthetically 3 pleasant, high quality drinking water. Other aspects included cost-efficiency, excellent and 4 reliable service, and environmental responsibility. PHA representatives most often defined 5 their organisation's mission on drinking water as being to protect public health by ensuring 6 safe drinking water and minimising human public exposure to drinking water hazards. Other 7 aspects mentioned were being informed early of drinking water events that may affect public 8 health, working with water utilities, and coordinating emergency response.
9
Interviewees were asked to self-assess the development of a 'risk management approach' 10 to drinking water in their organisation. Half of water utility interviewees stated they followed 11 a formal risk management approach to drinking water at all levels. Minority views included 12 beliefs they were employing a risk management approach for individual water systems, but Most water utility interviewees reported the institutional relationship developing because 16 both parties had responded to a significant drinking water and health incident (Table 2) .
17
Relationships between the two parties prior to the respective event were never reported as 
26
As an example of an ineffective way to organise an exercise, in one case the municipality 27 organized an emergency preparedness drill using a scenario of intentional contamination of 28 the source water with cyanide. The drill involved various city agencies and the local PHA, 29 but the city water utility was not involved in either the planning or execution stages. Thirty 30 minutes into the exercise it was realized that it was extremely difficult to introduce enough Table 2 . Utility expectations and beliefs of the PHA are listed in Table 3 . The expectations in Tables 2 and 3 operations, water quality, risk management, public relations) as well as external stakeholders
12
(e.g. public health and environmental regulators, water resources agency, water vendors, 13 contractors, medical and health care professionals, consumer groups, community leadership). 'Hollywood-type' disaster management exercise. 'Likely' scenarios may also involve less 6 resources, can be organised regularly, and will provide multiple opportunities for interaction 7 between key people in both organisations. Past incidents with collaboration difficulties may 8 inform more meaningful and less repetitive scenarios whose practice will improve aspects of 9 institutional relationships components and determinants that are critical to their mission.
10
If developing an effective institutional relationship is rarely accidental, the same applies 11 to maintaining the momentum of the relationship, or 'sustaining innovation' (Schall, 1997).
12
An important challenge for participating organisations seemed to be keeping interagency 
Regulation is necessary, but not sufficient in isolation 16
Adopting regulations and guidelines that require stakeholders to work together on a The success of such training is best tested using simulations based on realistic scenarios, so the negative predictive value (probability of a negative result being truly negative) of the 27 method is much lower for water quality testing than for stool sample testing (Allen et al., Together, these components will act as a multiple-barrier protection from inter-1 organisational conflicts. However, the study evidence clearly supports the adage that 'prevention is better than 
